The release profiles and bioactivity of parathyroid hormone from poly(lactic-co-glycolic acid) microspheres.
Poly(lactic-co-glycolic acid) (PLGA) microspheres containing bovine serum albumin (BSA) or human parathyroid hormone (PTH)(1-34) were prepared using a double emulsion method with high encapsulation efficiency and controlled particle sizes. The microspheres were characterized with regard to their surface morphology, size, protein loading, degradation and release kinetics, and in vitro and in vivo assessments of biological activity of released PTH. PLGA5050 microspheres degraded rapidly after a 3-week lag time and were degraded completely within 4 months. In vitro BSA release kinetics from PLGA5050 microspheres were characterized by a burst effect followed by a slow release phase within 1-7 weeks and a second burst release at 8 weeks, which was consistent with the degradation study. The PTH incorporated PLGA5050 microspheres released detectable PTH in the initial 24h, and the released PTH was biologically active as evidenced by the stimulated release of cAMP from ROS 17/2.8 osteosarcoma cells as well as increased serum calcium levels when injected subcutaneously into mice. Both in vitro and in vivo assays demonstrated that the bioactivity of PTH was maintained largely during the fabrication of PLGA microspheres and upon release. These studies illustrate the feasibility of achieving local delivery of PTH to induce a biologically active response in bone by a microsphere encapsulation technique.